Pharmacodynamic steady state of tiotropium in patients with chronic obstructive pulmonary disease.
Tiotropium (Spiriva) is a new once-daily inhaled anticholinergic that has its effect through prolonged muscarinic (M)3 receptor antagonism. It has a clinically documented, long duration of action with once-daily dosing in chronic obstructive pulmonary disease (COPD). A single-centre, double-blind, ipratropium-controlled study was conducted in order to characterize the onset of pharmacodynamic steady state of tiotropium in patients with COPD. Thirty-one patients (25 male, six female) with a mean age of 62 yrs and a mean forced expiratory volume in one second (FEV1) of 1.13 L (38% of predicted) were randomly assigned to receive either tiotropium 18 microg once-daily from a dry-powder inhaler (HandiHaler, 20 patients), or ipratropium 40 microg four-times daily from a pressurized metered-dose inhaler (11 patients) for a period of 1 week. FEV1 and forced vital capacity (FVC) were measured 1 h prior to, and just before inhalation (mean value of the two measurements on test-day 1 was the baseline value, while on all other test days it was the trough value), and 0.5, 1, 2, 3, 4, 5, and 6 h after inhalation of the morning dose of the study drug (one capsule and two puffs) on days 1, 2, 3, and 8. Trough FEV1 following 8 days of tiotropium was 0.19 L (18%) above baseline. Approximately 90% of this increase was achieved within 24 h of the first dose (0.17 L, 16%). Trough FVC increased 0.67 L (27%) on test-day 8. Approximately 70% of the improvement was observed after two tiotropium doses (0.47 L, 19%). Achievement of FVC steady state was delayed compared to FEV1. Ipratropium performed typically with an onset of action within 30 min, a peak response between 1-2 h postdosing and a duration of action of approximately 4 h. It was concluded that forced expiratory volume in one second steady state with tiotropium is reached within 48 h, while continued improvements in forced vital capacity can be expected over or beyond the first week of therapy. The continued increases in forced vital capacity beyond 48 h suggests that maintenance bronchodilator therapy is required to achieve maximal changes in hyperinflation.